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Global Artisan C-Sink
Methodology for the certification of biochar-based C-Sinks, where the biochar is produced 

with artisanal, non-industrial, methods of flame-cap (Kon-Tiki) pyrolysis.

The geographical scope of the Global Artisan C-Sink is limited to low-income, lower middle 
income and higher middle-income countries as defined by the World Bank classification of 

countries
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What is a C-sink?

A carbon sink is the result of 

(1)carbon dioxide removal (CDR) from the atmosphere, 
(2)the transformation of the CO2 into a storable form, and 
(3)storage of the carbon for verifiably duration in a non-atmospheric carbon pool.

Depending on the duration of storage, a C-sink may be described as short term <100 
years or long term > 100 years.

CO2 withdrawal Transformation 
in storable form Storage

“Capture” “Storage”



C-Sink vs. Certified Emission Reduction (CER/VER)

Carbon Sink (VCR)

• Reduced the CO2 – concentration in 
the atmosphere.

Carbon Credits - CER

• Prevents the further increase of the 
atmospheric CO2 concentration but 
does not actively reduce it

• Cannot be measured directly & needs 
a reference scenario: e.g., coal fired 
power plant vs. renewable energy

• Is materially traceable, localizable
and measurable



CO2 is captured by plants through photosynthesis, 
their biomass is transformed into stable carbon
through the technical process of pyrolysis
and stored by the use of Biochar

Pyrogenic Carbon Capture and Storage (PyCCS)
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Assessment of PyCCS based Carbon-Sinks



Do not consider only the biochar as such 
but start the carbon accounting with the
production of the biomass feedstock

If harvesting the biomass interrupts and reduces the carbon uptake from the atmosphere 
it has to be accounted for

Biomass Feedstock



Eligible feedstock



PyCCS - parameters
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Pyrolysis Emissions

Methane emissions can make biochar production
a burden to the climate ! 

Based on Cornelissen et al. 2015
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Emission of Kon-Tiki and TLUDs



Methane compensation

At an average 30 kg CH4 / t biochar and a GWP20 of 86 t CO2, the production of 1 t biochar causes 2.6 t CO2eq. 

The 30 kg CH4 (2.6 t CO2eq) will be decayed after 20 years.



Methane compensation

At an average 30 kg CH4 / t biochar and a GWP20 of 86 t CO2, the production of 1 t biochar causes 2.6 t CO2eq. 

The 30 kg CH4 (2.6 t CO2eq) will be decayed after 20 years.

To compensate the CH4-emissions of the biochar production:

By tree plantation

2.6 t CO2 needs to be extracted from the 
atmosphere for 20 years. This corresponds to 

- the plantation of 7 Michelia trees (20 y average 
of 380 kg CO2/y) or

- the plantation of 30 Cinnamon (20 y average of 
88 kg CO2/y)



Methane compensation

At an average 30 kg CH4 / t biochar and a GWP20 of 86 t CO2, the production of 1 t biochar causes 2.6 t CO2eq. 

The 30 kg CH4 (2.6 t CO2eq) will be decomposed after 20 years.

To compensate the CH4-emissions of the biochar production:

By cessation of crop waste burning or uncontrolled 
decomposition

The cessation of open field burning of crop waste can be 
accounted for as CH4-compensation for 10 years (time 
horizon). 
After these 10 years, the new method of producing and 
using biochar will be considered the new standard and, 
therefore, no emission avoidance from crop waste burning 
can be account for anymore.
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Rice straw and leaf pyrolysis in Bangladesh





Pod husks is the main biochar feedstock in cocoa farming
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Mixing biochar-based liquid 
fertilizers (Ghana)
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Root zone application mixed with fertilizer 

Furrow application

Root zone injection Canopy circumference application



Training of the Artisan
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“It is not the Kon-Tiki technology as such that can be 
certified but only the combination of the technology 
and the executing artisan – the artisan biochar 
producer”

Training must cover:
• Principles of feedstock selection
• Biomass drying
• Kon-Tiki operation
• Volume measurements
• Use of the Artisan App (Participatory MRV)
• Post-pyrolytic treatment
• Agronomic use of biochar 

Training must be completed by a successful examen



PyCCS - parameters
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Admissible biochar pathways to sink

a. Direct soil application

b. Compost

c. Liquid manure treatment

d. Bedding for cows, sheep, goats, pigs (no chicken, no horses if manure is not used as soil

amendment)

e. Feeding cows, sheep, goats, pigs (no chicken, no horses if manure is not used as soil

amendment)

f. Sillage additive

g. Additive for anaerobic digestion (if digestate is not pyrolysed)

h. Organic biochar based fertilizer

i. Road construction

j. Building construction

Agriculture

Materials



Persistence of biochar

Biochar is composed of about 75% persistent 
Carbon with an average residence time in soil of
over 1000 years. 

The more unstable pool largely degrades in the
soil within the first 100 years. 

75% of the C in biochar can be considered a 
long-term C sink.

More exact analytical methods are currently
developped which will lead to higher persistent 
pools depending on biochar quality.
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EBC-quality of Kon-Tiki biochar
Bridge Technology



This biochar could be certified as a carbon sink if:

1. The biomass was procured sustainably.

2. Was dried or aerated to avoid emissions during storage.

3. The pyrolysis was done with care to prevent non-CO2-greenhouse gas emissions.

4. The biochar was applied to the soil and not burnt or sold as charcoal.



Main parameters for Artisan C-sink certification

• Eligible pyrolysis technology

• Sustainable biochar feedstock

• Training of the biochar artisan

• Smartphone based monitoring

• Methane compensation

• Measuring of production and analysis of quality

• C-Sink calculation

• Transparent benefit sharing

• Accreditation and control of C-sink managers



- An average 4 t (dry matter) of residual biomass per ha can be harvested

- Methane emission from uncontrolled decomposition avoided

- Production of at least 1 t biochar (DM) per ha

- C-sink potential of 70% of biochar weight = 700 kg C

- Minimum expected C-sink per farm: 2 t CO2eq

- Farmer income at 75 Eur / t CO2eq = 150 Eur per farm as C-sink benefit

Carbon Sink & Climate Balance per tropical hectare
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